Molecular ecotoxicology of plants.
Plant molecular exotoxicology investigates ecological implications of genetic and molecular responses to toxins, herbicides, pollutants and natural stress factors. Plant fitness is analysed by examining the relationships between plant genotype and ecological phenotype, enabling regulatory networks formed by second messenger molecules and transcriptional as well as post-transcriptional events to be elucidated. This general approach is illustrated here by specific case studies: detoxification by glucosyl transfer or binding to cell wall macromolecules; roles of the multifunctional formaldehyde dehydrogenase; and abiotic induction of plant immunity through reactive oxygen species. As a practical application of molecular ecotoxicology, the interaction of commercialized transgenic crop plants with potential environmental selection factors is discussed.